Co 2+ , Ni 2+ , Cu 2+ complexes with 4-methylaminoantipyrine (MAP) were synthesis and characterized by IR, UV-Vis., thermal analysis, CHNO-S analysis, magnetic susceptibility, conductivity measurements and this work includes a theoretical study of MAP complexes where it was done by the program of hyperchem8.0.7 using semi-empirical calculations. The PM3 method at 298 K used to calculate geometric properties, binding energy (ΔEb), heat of formation (ΔH ○ f), total energy (ΔEtot.), ultraviolet and vibrational data of the MAP complexes. The comparing of experimental data with theoretical data gave good results, so the square planar geometry suggested for complexes.
Introduction
Antipyrine, aminopyrine and 4-methylaminoantipyrine compounds are used as analgesic, anti-inflammatory, antipyretic and anticancer drugs [1] [2] [3] [4] . N-heterocyclic inhibition against pathogenic bacteria and fungi [5] . 4-methylaminoantipyrine and 4-aminoantipyrine are strong inhibitors of cyclooxygenase in the treatment of inflammatory pain [6] [7] . 4-aminoantipyrine and its derivatives characterized by 1 H-NMR, single-crystal X-ray diffraction and FTIR techniques, the theoretical vibration frequencies show good result with the experimental vibration frequencies data [8] . New derivatives of 4-aminoantipyrin have anti-breast cancer activity due to pyrazole, pyrrole and pyrimidine moieties were synthesis and characterized by elemental analysis and 13 C, 1 H NMR, IR spectral [9] . Schiff bases derived from 4-aminophenazone were prepared and the structure of compounds investigated FT-IR, NMR, Mass studies, elemental analysis and screened to be antibacterial active agents [10] [11] [12] . 4-aminoantipyrine used as an inhibitor for the corrosion of mild steel in 0.5 M sulphuric acid solution, thermodynamics of adsorption were calculated. Quantum chemical calculations was calculate the electronic properties to expect the inhibitive effect of the compound [13] . The aim of work is prepared and characterized complexes of compound has pharmacology applications and compared these data with computational calculation using Hyperchem 8.0.7 program to suggest the accurate structure of MAP complexes that which proposed the square planar geometry finally.
Experimental Instrumentation
Infrared spectra of (MAP) complexes measured by ALPHA FTIR spectrophotometer. Shimadzu UV-Vis 160A spectrophotometer were used for UV-Visible spectra of (MAP) complexes. Shimadzu 680 cc-flame measured the metal ion percent. CHNS-O analysis was carried out on EURO EA elemental analyzer. Thermal analyses (TG-DTG) were gained on a LINSEIS (STA PT-1000). Johnson Mattey , s magnetic susceptibility balance can be used for paramagnetic and diamagnetic materials. Molar conductivity measurements carried by corning conductivity meter 220. Melting points of ligand and its complexes were measured by Gallenkamp M.F.B. 600.01 apparatus.
Preparation of MAP complexes
The divalent complexes were prepared by mixing aqueous solution(10ml) of metal salts (CuSO 4 .5H 2 O, CoCl 2 .2H 2 O and NiSO 4 .6H 2 O) with aqueous solution(10ml) of MAP 1:2 (metal: ligand) mole ratio and refluxed for 12 hours. A colored precipitate was formed at room temperature, filtered and washed with distilled water then dried in oven at 50⁰ C. [8, 14] . Coordination of the π electrons C=O reduces the double bond character of the C-O bond causing absorption at lower wave number, also the donor amino group shift due to the complexation with metal ion, see Ultraviolet-Visible spectroscopy and magnetic susceptibility MAP spectrum showed bands at (216, 234, 266) nm were for π→π* electronic transition and at (305) nm for n→π* transition. Co MAP complex showed a band at 511 nm which is assigned to ( 1 A 1 g→ 1 B 1 g) transition. NiMAP complex have bands at 630nm assigned to ( 1 A 1 g → 1 B 1 g) transition, CuMAP showed band at 559nm assigned to 2 B 1 g → 2 A 1 g transition, so square planar geometry were suggested for Co 2+ , Ni 2+ and Cu 2+ complexes [12] . 
Theoretical Study
Program hyperchem-8.0.7 was used for calculations of the heat of formation (ΔHfº), and binding energy (ΔEb) for MAP complexes were calculated by the semi-empirical and molecular mechanics Table (6) . Also, PM3 was used to evaluate the vibrational spectra of MAP complexes. It has been found that these obtained frequencies agree well with the experimental results Table (2-4), HOMO, LUMO and electrostatic potential as shown in Fig.(8) , Bond length and bond angle measurements for the MAP complexes was calculated Tables (7-12) Optimization geometry of MAP complexes Figures (5-7) was obtained the PM3 method. 
Conclusion
The theoretical study of Hyperchem 8.0.7 program using Semi-empirical calculations and PM3 method help to characterized MAP complexes by calculate optimized geometries, HOMO, LUMO, electrostatic potential and vibrational frequencies, these data are shown good agreement with the experimental data that which were used elemental and spectroscopic analysis. Chemoffice program used to draw the structure of MAP complexes and calculate the CHNOS analysis, also Chemoffice 3D used to draw 3D structure of molecules, bond distances and bond angles. [5] Joseph J., Nagashri K., Ayisha Bibin Rani G., "Synthesis, characterization and antimicrobial activities of copper complexes derived from 4-aminoantipyrine
